Linking Self-Regulation and Risk Proneness to Risky Sexual Behavior: Pathways through Peer Pressure and Early Substance Use by Crockett, Lisa J. et al.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Faculty Publications, Department of Psychology Psychology, Department of 
December 2006 
Linking Self-Regulation and Risk Proneness to Risky Sexual 
Behavior: Pathways through Peer Pressure and Early Substance 
Use 
Lisa J. Crockett 
University of Nebraska-Lincoln, ecrockett1@unl.edu 
Marcela Raffaelli 
University of Nebraska-Lincoln, mraffaelli1@unl.edu 
Yuh-Ling Shen 
University of Nebraska-Lincoln 
Follow this and additional works at: https://digitalcommons.unl.edu/psychfacpub 
 Part of the Psychiatry and Psychology Commons 
Crockett, Lisa J.; Raffaelli, Marcela; and Shen, Yuh-Ling, "Linking Self-Regulation and Risk Proneness to 
Risky Sexual Behavior: Pathways through Peer Pressure and Early Substance Use" (2006). Faculty 
Publications, Department of Psychology. 132. 
https://digitalcommons.unl.edu/psychfacpub/132 
This Article is brought to you for free and open access by the Psychology, Department of at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Faculty Publications, 
Department of Psychology by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln. 
Published in Journal of Research on Adolescence, 16:4 (December 2006), pp. 503–525. Copy-
right © 2006 Society for Research on Adolescence. Published by Blackwell Publishing. Used by 
permission.   http://www.blackwellpublishing.com/journal.asp?ref=1050-8392&site=1 
 
Linking Self-Regulation and Risk
Proneness to Risky Sexual Behavior:
Pathways through Peer Pressure and
Early Substance Use
Lisa J. Crockett, Marcela Raffaelli, and Yuh-Ling Shen
University of Nebraska-Lincoln
Abstract: The linkages between self-regulation in childhood, risk 
proneness in early adolescence, and risky sexual behavior in mid-
adolescence were examined in a cohort of children (N = 518) from 
the National Longitudinal Survey of Youth. The possible mediat-
ing role of two early adolescent variables (substance use and neg-
ative peer pressure) was also examined. Self-regulation was as-
sessed by maternal report at ages 8–9, and risk proneness, com-
prising aspects of sensation seeking and decision making, was as-
sessed by adolescent self-report at ages 12–13. Structural equation 
models predicting risky sexual behavior at ages 16–17 indicated 
that self-regulation operated partly through early adolescent sub-
stance use, whereas risk proneness operated through early adoles-
cent substance use and negative peer pressure. The overall model 
did not differ signifi cantly for boys and girls, although there were 
gender differences in the strength of particular paths. These long-
term longitudinal results support the importance of early self-reg-
ulation and risk proneness in setting the stage for adolescent sexu-
al risk taking and implicate substance use and negative peer pres-
sure as processes through which risk proneness and poor self-reg-
ulation lead to risky sexual behavior. 
In recent years, self-regulation, defi ned as the ability to regulate one’s at-
tention, affect, and activity in accordance with internal and external demands, 
has emerged as an important determinant of children’s psychosocial adjust-
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ment. Theoretical models (e.g., Block & Block, 1980; Demetriou, 2000; Kopp, 
1982) suggest that self-regulation facilitates adaptive responses to life’s chal-
lenges, and several reviews of the literature support a link between self-regu-
latory capacity and children’s competence (Barkley, 1997; Baumeister, Leith, 
Muraven, & Bratslavsky, 1998; Eisenberg & Fabes, 1999; Shonkoff & Phil-
lips, 2000). To date, empirical work has tended to focus on childhood, with 
less attention devoted to the developmental consequences of self-regulatory 
capacity in adolescence. However, several studies have supported an associa-
tion between self-regulation (or related constructs) and adolescent adjustment. 
For example, children low in ego control report elevated substance use and 
externalizing behavior as adolescents (Block, Block, & Keyes, 1988; Caspi, 
Henry, McGee, Moffi tt, & Silva, 1995). Building on this work, the present 
study investigated the link between childhood self-regulation and risky sexu-
al behavior in adolescence. 
Risky sexual behavior such as early intercourse, unprotected intercourse, 
or sex with multiple partners contributes to high rates of pregnancy and sex-
ually transmitted infections among adolescents in the United States (Grun-
baum et al., 2004; Moore, Manlove, Terry-Humen, Williams, Papillo, & Scar-
pa, 2001). Prior work has documented a prospective association between poor 
self-regulation (or low self-restraint) in early adolescence and subsequent 
risky sexual behavior (Feldman & Brown, 1993; Raffaelli & Crockett, 2003). 
Here, we extend the temporal canvas to examine the relation between chil-
dren’s self-regulatory skills and their risky sexual behavior in mid-adoles-
cence 8 years later. Additionally, we investigated the pathways linking self-
regulation and sexual risk taking, focusing on two potential mediators: early 
adolescent substance use and negative peer pressure. In a parallel fashion, we 
also examined a second individual characteristic—risk proneness—and the 
pathways through which it infl uences sexual risk taking. 
SELF-REGULATION AND SEXUAL RISK TAKING
Self-regulation denotes a capacity to regulate attention, affect, and behav-
ior in ways that are attuned to internal and contextual demands (Kopp, 1982; 
Zimmerman, 2000). The capacity for self-regulation is believed to develop in 
childhood, beginning with parent-mediated behavioral and emotional regula-
tion in infancy and becoming increasingly internalized in the preschool years 
with the development of symbolic representation and the emergence of ex-
ecutive functions (Bronson, 2000; Kopp, 1982; Shonkoff & Phillips, 2000). 
Aspects that require more abstract thinking, such as the capacity to envision 
long-term goals and to regulate one’s behavior in line with those goals, like-
ly do not develop until late childhood or adolescence (Demetriou, 2000). Al-
though conceptually distinct, the affective, cognitive, and behavioral compo-
nents of self-regulation appear to form a single latent factor that can be iden-
tifi ed as early as the preschool years (Raffaelli, Crockett, & Shen, 2005; Tart-
er et al., 2003). There is also evidence that individual differences in self-reg-
ulation emerge early in childhood and are fairly stable. Murphy, Eisenberg, 
Fabes, Shepard, and Guthrie (1999) reported r’s ranging from .41 to .67 in 
parent-reported dimensions of child self-regulation from ages 6–8 to ages 10–
12. More recently, Raffaelli et al. (2005) found moderate stability in mother-
reported self-regulation during childhood and early adolescence (r’s ranged 
from .47 to .50 over 4-year intervals). 
Feldman and Weinberger (1994) proposed that youth who develop strong 
self-regulatory skills in middle childhood are better equipped to avoid risky 
behavior in adolescence including risky sexual behavior. In line with this no-
tion, Feldman and Brown (1993) found that boys’ self-restraint at ages 10–11 
was inversely associated with the number of sexual partners 4 years later. Fur-
thermore, in a cross-sectional study of adolescent girls seeking clinic services 
for either contraceptive advice or termination of a pregnancy, impulsiveness 
signifi cantly predicted membership in the pregnancy group (Rawlings, Bold-
ero, & Wiseman, 1995). More recently, Raffaelli and Crockett (2003) demon-
strated an association between self-regulatory capacity in early adolescence 
and risky sexual behavior in mid-adolescence in a national sample of boys 
and girls. Together, these fi ndings suggest that adolescents’ self-regulatory ca-
pacities can infl uence their sexual risk taking. However, less is known about 
the impact of childhood self-regulation on risky sexual behavior in adoles-
cence. The fi rst goal of the present study was to examine this association. 
RISK PRONENESS
Risk proneness or risk tolerance is characterized by attraction to excite-
ment and ineffective decision making. Individuals who are attracted to ex-
citement may seek out dangerous or risky situations. Risk-prone youth may 
also engage in risky behavior because they focus on positive emotional out-
comes (e.g., fun, excitement) and discount the possible negative consequenc-
es (see Beyth-Marom & Fischoff, 1997, for a review of adolescent decision 
making). Thus, risk proneness is distinguished from poor self-regulation by 
its motivational component: whereas adolescents with poor self-regulatory 
skills are unable to regulate their affect, attention, or behavior suffi ciently to 
avoid trouble, risk-prone adolescents may choose not to use their self-regu-
latory abilities when opportunities for excitement arise. A related character-
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istic, sensation seeking, has been linked to risky sexual behavior in prior re-
search (Farley, 1991; Zuckerman, 1991) including earlier sexual debut and a 
greater number of partners. Recently, we demonstrated a predictive associa-
tion between risk proneness and risky sexual behavior (Raffaelli & Crockett, 
2003). Risk proneness, assessed in early adolescence, showed a signifi cant bi-
variate association with sexual risk taking 4 years later; however, the associ-
ation was no longer signifi cant when peer pressure and independent decision 
making were included in multivariate models. The present study extends that 
work by exploring the pathways through which risk proneness may contribute 
to risky sexual behavior. 
MEDIATING PROCESSES
A second major goal of the present study was to identify intervening pro-
cesses through which self-regulation and risk proneness infl uence sexual be-
havior. High risk proneness and poor self-regulation may operate directly on 
sexual risk taking, for example, by increasing an adolescent’s motivation to 
engage in risky behavior or by increasing impulsiveness. However, self-reg-
ulation and risk proneness may also operate indirectly, by promoting experi-
ences in early adolescence that increase the likelihood of risky sexual behav-
ior later on. Two likely intervening variables are early substance use and ex-
posure to negative peer pressure. The hypothesized indirect paths are depict-
ed in Figure 1. 
Substance use 
Poor self-regulation and risk proneness may each predispose adolescents 
to early substance use. Cooper (1994) has proposed that negative affect is a 
motivating factor in substance use, prompting the use of substances as a cop-
ing mechanism. Poor self-regulators may be especially vulnerable to this form 
of coping, because they are unskilled at regulating their emotions and tend 
to rely on external structures to regulate their emotional functioning (Diaz 
& Fruhauf, 1991). In line with these expectations, adolescents who are low 
in ego or impulse control also report higher levels of drug use (Block et al., 
1988; Colder & Chassin, 1997). Farrell and Danish (1993) found that for sev-
enth-grade boys but not girls, low emotional restraint was signifi cantly asso-
ciated with increases in gateway drug use over the next 6 months. Behavior-
al and cognitive self-regulation are also implicated in substance use. For ex-
ample, low self-control at ages 11–12 predicted heavier alcohol use 1 year lat-
er (Brody & Ge, 2002). In a sample of 10–12-year-old boys, cognitive exec-
utive function predicted substance use 2 years later (Aytaclar, Tarter, Kirisci, 
& Lu, 1999), and neurobehavioral disinhibition (a latent variable refl ecting af-
fect, cognition, and behavior) predicted early onset of substance use disorder 
7–9 years later (Tarter et al., 2003). 
Risk-prone adolescents may use substances because the experience is nov-
el and exciting and because they focus on these aspects and ignore the possi-
ble negative consequences. A related construct, sensation seeking, is associat-
ed with adolescent substance use (Tarter, 2002; Zucker, Fitzgerald, & Moses, 
1995). In turn, substance use can increase the risk of unprotected intercourse 
by reducing social inhibition, impairing decision making and negotiation 
skills, and reducing inhibitory control. Alcohol use, in particular, is associat-
ed with cognitive impairments (Koelega, 1995; Peterson, Rothfl eisch, Zelazo, 
& Pihl, 1990), which may increase the risk of unprotected sex. Recent sur-
vey data showed that 25% of sexually active high school students in the Unit-
ed States used alcohol or drugs at their most recent sexual intercourse (Grun-
baum et al., 2004). Among girls, overall levels of alcohol use have been linked 
to unwanted intercourse (Buzy et al., 2004; Pederson & Skrondal, 1996). 
Peer pressure 
A second pathway to risky sexual behavior involves association with peers 
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who encourage risk taking. Among adolescents, affi liation with deviant and 
sexually active peers is linked to greater likelihood of sexual behavior (Rod-
gers & Rowe, 1990; Whitbeck, Conger, & Kao, 1993), and peer pressure to 
engage in misconduct is positively associated with substance use and delin-
quent behavior (Brown, Clasen, & Eicher, 1986). Poor self-regulation and 
high risk proneness could each increase affi liation with deviant peers. For ex-
ample, inability to regulate one’s affect and behavior may lead to association 
with peers who are similarly undercontrolled and impulsive. Farrell and Dan-
ish (1993) found that restraint in seventh grade predicted both peer models of 
drug use and peer pressure for drug use as well as gateway drug use 6 months 
later. Similarly, risk-prone adolescents may seek out peers who share their at-
traction to the excitement of risky behavior. In summary, poor self-regulation 
and higher risk proneness may lead to association with deviant peers and neg-
ative peer pressure that, in turn, increase the likelihood of substance use and 
risky sexual behavior. 
GENDER DIFFERENCES IN PATHWAYS
Boys tend to report earlier fi rst intercourse and more sexual partners than 
girls do, suggesting that they engage in more sexual risk taking (Grunbaum et 
al., 2004). Moreover, it is possible that the mediating processes are different 
for girls and boys. According to sexual script theory (Gagnon, 1973), girls are 
expected to be the gatekeepers for sex; if so, their substance use might have a 
larger impact on whether unprotected sex occurs. Additionally, some research 
suggests that girls are more infl uenced by their best friends’ sexual behavior 
than boys are (Smith, Udry, & Morris, 1985). If so, the pathway from nega-
tive peer pressure to sexual risk taking might be stronger for girls. Finally, ev-
idence for effects of self-regulation on substance use is stronger for boys than 
for girls (Farrell & Danish, 1993). To explore these possibilities, we examined 
gender differences in pathways to sexual risk taking. 
THE PRESENT STUDY
Although prior studies support the role of self-regulation in risky sexual 
behavior, it is important to establish how early this link emerges. Lack of self-
regulatory ability in childhood may set the stage for early forms of risk tak-
ing (e.g., substance use) that in turn increase the likelihood of sexual risk tak-
ing. If so, it might be possible to prevent multiple kinds of risk taking by en-
hancing self-regulatory capacity. Moreover, early assessment of self-regula-
tion would increase the lead-time for preventive interventions. Building on 
prior work that has examined self-regulation in preadolescence or early ad-
olescence (Feldman & Brown, 1993; Raffaelli & Crockett, 2003), we exam-
ined the association between self-regulatory capacity in middle childhood and 
sexual risk taking in mid-adolescence. A second goal was to identify the path-
ways through which early self-regulation and risk proneness in early adoles-
cence infl uence sexual risk taking. Although a number of studies have exam-
ined specifi c paths in our conceptual model (Figure 1), especially those link-
ing self-regulation and substance use, to our knowledge, no studies have ap-
plied this integrative model to sexual risk taking. In examining the model, we 
addressed three research questions. First, is self-regulatory capacity in mid-
dle childhood predictive of risky sexual behavior in mid-adolescence? Based 
on previous studies of self-regulation in pre-or early adolescence, we expect-
ed this association to be supported. Second, do the effects of self-regulation 
and risk proneness on sexual risk taking operate through negative peer pres-
sure and substance use in early adolescence? We expected these indirect path-
ways to be supported. Third, are there gender differences in these pathways? 
Because the prior literature on gender differences in these pathways is sparse, 
we did not make specifi c predictions. 
Sexual risk taking is associated with age and race/ethnicity. Compared 
with younger adolescents, older youth are more likely to report having sex 
and engaging in risky sexual behaviors (Grunbaum et al., 2004). African-
American adolescents are more likely to have sex but also more likely to re-
port using condoms than white and Hispanic youth (Grunbaum et al., 2004). 
Additionally, family structure, mother’s educational level, and mother’s tim-
ing of childbearing have been linked to age of sexual debut among adoles-
cents (see Miller, Benson, & Galbraith, 2001 for a review). These family 
variables, along with child age and race/ethnicity, were included as control 
variables in the primary analyses. 
METHOD
Sample 
Data came from the mother–child data set of the National Longitudinal 
Survey of Youth (NLSY). The NLSY began in 1979 with a national probabil-
ity sample of 12,686 youth who were between the ages of 14 and 21 in Jan-
uary 1979 (Zagorsky & White, 1999). Blacks, Hispanics, and economically 
disadvantaged non-Hispanic whites were oversampled initially (the econom-
ically disadvantaged white oversample was later dropped). Participants have 
been surveyed on an annual basis since 1979. Beginning in 1986, the chil-
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dren of female participants were added to the study and have been assessed 
at 2-year intervals. The sample for the present study was based on a cohort of 
750 children (47% female) aged 8–9 in 1990 (T1), 690 (92%) of whom were 
present in 1994 (T2) and 653 (87%) in 1998 (T3). In cases where multiple 
siblings participated in the study, one sibling from each family was random-
ly selected for inclusion in the cohort. The fi nal analytic sample size was 518 
owing to attrition (n = 97) and to missing data (n = 135) on variables of in-
terest. Sample sizes for tests of measurement models are larger than those for 
structural equation models because they involve fewer variables and hence 
less missing data. 
To examine possible sample bias, the fi nal sample (N = 518) was com-
pared with those lost for any reason (n = 232) on Time 1 demographic charac-
teristics and self-regulation and on Time 2 risk proneness, substance use, and 
negative peer pressure scores. The only signifi cant difference was in gender 
composition, refl ecting greater attrition of boys. The fi nal sample was evenly 
divided by gender (255 boys and 263 girls) and included 117 Hispanic (23%), 
186 black (36%), and 215 white (41%) children. Mother’s average age at the 
birth of their fi rst child was 19 years (SD = 2.36). 
Measures 
Primary measures were drawn from three waves of data: 1990, 1994, and 
1998 (see Appendix for measures and assessment times). Self-regulation was 
assessed in 1990, when children were 8–9 years old (T1). Risk proneness and 
the two hypothesized mediators (negative peer pressure and substance use) 
were assessed in 1994, when children were ages 12–13 years (T2). (Risk 
proneness was not measured in 1990.) Sexual risk taking was measured in 
1998 at ages 16–17 (T3). Demographic controls were assessed in 1986 or in 
1998, depending on the variable. For multi-item scales, valid data on at least 
50% of the items were required for creating scale scores. 
Self-regulation. The self-regulation measure consisted of 13 conceptually 
identifi ed items from the 28-item Behavior Problems Index (Peterson & Zill, 
1986; Zill, 1990). Consistent with our conceptualization of self-regulation as 
a multidimensional construct, we included items refl ecting regulation of af-
fect, attention, and behavior. Affect items tapped into both emotional volatili-
ty (e.g., ‘‘he/she has sudden changes in mood or feeling’’) and intensity of ex-
pressed emotion (e.g., ‘‘he/she has a very strong temper and loses it easily’’). 
‘‘He/she has diffi culty concentrating, cannot pay attention for long’’ was an 
indicator of attention regulation, and ‘‘he/she is restless or overly active, can-
not sit still’’ was an indicator of behavior regulation. Mothers reported how 
well each item described their child’s behavior in the last 3 months, using a 
three-point scale from 1 (often true) to 3 (not true). The 13 items were re-
verse scored and averaged so that a higher score indicated better self-regu-
lation (α = .85). To ensure that the measure of self-regulation did not over-
lap with pre-existing externalizing problems, we excluded items indicative of 
antisocial behavior, peer problems, and oppositional behavior. Items similar 
to those included in the self-regulation measure have been used in research 
that examines emotionality and self-regulation (e.g., Eisenberg et al., 1995; 
Lengua, 2002), self-restraint (Feldman & Brown, 1993), and impulsiveness 
(Eysenck & Eysenck, 1978). Developmental scholars agree that parents can 
provide valid and reliable ratings of their children’s personality (Rothbart & 
Bates, 1998). Indeed, parent and teacher ratings tend to be consistent with 
each other (e.g., Guerin & Gottfried, 1994; Murphy et al., 1999), bolstering 
confi dence in parent ratings as a source of data. 
Risk proneness. Adolescents responded to six self-report items assessing 
their motivation for excitement (e.g., ‘‘I enjoy taking risks’’; Little Known 
Variables in the NLS, 2000) and their preference for spontaneous decision 
making as opposed to forethought (e.g., ‘‘I think that planning takes fun out of 
things’’). Responses were made on a four-point scale ranging from 1 (strong-
ly disagree) to 4 (strongly agree). Items were averaged to create a composite 
measure (α = .67), with higher scores indicating greater risk proneness. 
Negative peer pressure. Self-reported peer pressure to engage in miscon-
duct or delinquent activities was assessed with fi ve yes–no items (e.g., ‘‘Do 
you ever feel pressure from your friends to skip school?’’). Initially, a scale 
score was computed by averaging across the responses (α = .72). Because 
the distribution was highly skewed (few adolescents reported peer pres-
sure on any given item), a dichotomous variable was created that indicat-
ed whether children reported experiencing any negative peer pressure (0 = 
no, 1 = yes). 
Early substance use. The substance use measure consisted of fi ve self-re-
port items covering lifetime use of alcohol, tobacco, marijuana, other drugs, 
and inhalants (e.g., ‘‘Have you ever smoked a cigarette?’’). Responses were 
coded as 0 (no) or 1 (yes). A total substance use score was computed by 
summing across the fi ve items and dividing by the number of valid items. 
Possible scores ranged from 0 to 1, with a higher score indicating more sub-
stances tried. A square root transformation was applied to reduce skewness 
and kurtosis. 
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Risky sexual behavior. At ages 16–17, adolescents completed self-admin-
istered measures of sexual experience. Youth were asked whether they had 
ever had intercourse; those who responded ‘‘yes’’ were asked to report their 
age at fi rst intercourse, number of sex partners in the last 12 months, and con-
dom use at last intercourse. Risky sexual behavior is a multidimensional con-
struct refl ecting a number of different behaviors including sexual intercourse, 
early intercourse, sex without a condom, and multiple partners (Grunbaum 
et al., 2004). Therefore, we created a measure of cumulative sexual risk by 
scoring the different sexual behavior variables dichotomously and summing. 
Scores ranged from 0 (no risk; i.e., never had sex) to 4 (high risk; i.e., sexual-
ly active, sexual debut before age 15, two or more sex partners in the last 12 
months, no condom use at last intercourse). This composite variable indexes 
the overall risk associated with an adolescent’s sexual history. 
Demographic variables. Adolescents reported their age (in years) in 1998. 
Mothers reported their children’s race and gender in 1986. Race was cap-
tured as two dummy variables corresponding to black (1 = black; 0 = oth-
er) and Hispanic (1 = Hispanic; 0 = other), respectively. Gender was coded 
as 1 (boys) or 0 (girls). Additionally, in 1986, mothers reported how old they 
were when their fi rst child was born, whether they had fi nished high school, 
and current family structure (1 = two biological parents in the home; 0 = oth-
er). These demographic variables were all examined in preliminary analy-
ses; however, the last two did not contribute to the predictive model and were 
dropped from the main analyses. 
Analysis Plan 
Analysis proceeded in three phases. Initially, bivariate associations between 
the predictors and sexual risk taking were examined. Next, the proposed struc-
tural model in Figure 1 was tested for the total sample of boys and girls using 
structural equation modeling (SEM) with LISREL 8.5 (Jöreskog & Sörbom, 
2002). Although the effects of self-regulation and risk proneness were expect-
ed to operate through substance use and negative peer pressure, we tested the 
model with and without direct paths from self-regulation and risk proneness 
to sexual risk taking in order to identify signifi cant direct effects. Finally, to 
examine gender differences in predictive models, a two-group SEM in which 
estimates for each gender were free to vary was compared with one in which 
the paths for boys and girls were constrained to be equal; signifi cant differ-
ences in models were assessed using a χ2 difference test. 
Models were evaluated with multiple fi t indices. In addition to the χ2 
 
test, 
which is sensitive to sample size (Kline, 1998), the goodness of fi t index 
(GFI), the comparative fi t index (CFI), and the root mean squared error of ap-
proximation (RMSEA) were examined. An adequate fi t was indicated by a 
GFI and a CFI greater than .90 and an RMSEA less than .10 (Jöreskog & Sör-
bom, 1993; Kelloway, 1998; Kline, 1998). 
RESULTS
Preliminary Analyses 
Bivariate correlations among study variables are shown in Table 1. As ex-
pected, self-regulation and risk proneness scores (based on scale means) were 
signifi cantly correlated with sexual risk scores: adolescents with lower self-
regulation or higher risk proneness reported more sexual risk taking. Addi-
tionally, negative peer pressure and substance use were signifi cantly and pos-
itively associated with risky sexual behavior. Among the demographic vari-
ables, child age, and mother’s age at the birth of her fi rst child were signifi -
cantly correlated with sexual risk taking: older adolescents and the children of 
early child bearers reported more risky sexual behavior. Moreover, negative 
peer pressure and substance use were signifi cantly intercorrelated. 
Variable Treatment for the Structural Models 
In the primary analyses, self-regulation and risk proneness were modeled 
as latent variables measured with multiple indicators: self-regulation was mea-
sured with 13 observed indicators and risk proneness with six observed indi-
cators. The mediating variables (substance use and peer pressure) and the out-
come variable (risky sexual behavior) were modeled as latent variables with 
single observed indicators (i.e., the scale scores were used assuming no mea-
surement error; Jöreskog & Sörbom, 1993). All other constructs were defi ned 
by the observed variables. 
Measurement models for self-regulation and risk proneness were exam-
ined before testing the structural models. The results for a 12-item version of 
the self-regulation measure are reported elsewhere (Raffaelli et al., 2005). The 
present results with all 13 items are almost identical and will be summarized 
here. For self-regulation (N = 735), a one-factor model resulted in standard-
ized factor loadings that ranged from .30 to .63; all were signifi cant (p < .05), 
indicating good convergent validity. The measurement model had a signifi -
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cant χ2, but the GFI and CFI were greater than .90 and the RMSEA was less 
than .10, indicating an acceptable model fi t. For risk proneness (N = 618), the 
standardized factor loadings for a one-factor model were all signifi cant (p < 
.05) and ranged from .36 to .64. The χ2 
 
was signifi cant, χ2(9) = 45.36, but the 
GFI = .98, CFI = .95, and RMSEA = .08 indicated good fi t (results available 
from L. Crockett). 
Structural Equation Models Examining 
Pathways to Risky Sexual Behavior 
The basic structural model was examined in the primary cohort already de-
scribed and a second cohort (described below). The results of the SEM for 
both cohorts are shown in Figure 2, which includes the standardized solutions 
for each path (coeffi cients for the primary cohort are outside the parentheses; 
coeffi cients for the alternative cohort are inside) and the error variance of each 
endogenous latent variable. To simplify presentation, the individual indicators 
for self-regulation and risk proneness are not shown. Direct paths from child 
gender, race/ethnicity, age, and mother’s age at fi rst birth to sexual risk taking 
were also tested. As can be seen in Figure 2, signifi cant paths were found be-
tween self-regulation and substance use and between risk proneness and both 
peer pressure and substance use. As expected, the path from self-regulation 
to substance use was negative, whereas the paths from risk proneness to sub-
stance use and peer pressure were positive; however, the path from self-regu-
lation to negative peer pressure was not signifi cant. In line with expectations, 
negative peer pressure was positively associated with substance use, and both 
substance use and peer pressure positively predicted sexual risk taking. The 
indirect effect of self-regulation on sexual risk taking through substance use 
was signifi cant but small (–
 
.01). The total effect of risk proneness on sexu-
al risk taking, including the three indirect paths (via peer pressure, substance 
use, and both), was signifi cant, with a standardized coeffi cient of .08. None of 
the demographic variables predicted sexual risk scores. This model, which in-
cluded no direct paths from self-regulation and risk proneness to risky sexu-
al behavior, showed an acceptable fi t, χ2(296, N = 518) = 1,363.10, p < .001; 
GFI = .90; CFI = .91; RMSEA = .084. 
Because the structural model was informed in part by prior analyses using 
the same cohort, there was a risk that the current results were specifi c to this 
cohort and would not generalize to other samples. To examine the robustness 
of the results, we conducted a replication analysis using a different cohort of 
children from the NLSY dataset. This cohort was chosen using the same crite-
ria as the original cohort, except that the children were born 2 years later (i.e., 
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in 1983–1984 instead of 1981–1982). As in the main cohort, data from ages 
8–9, 12–13, and 16–17 were included. The structural model showed an ac-
ceptable fi t for the alternative cohort, χ2(290, n = 384) = 1,340.01, p < .001, 
GFI = .90, CFI = .91, RMSEA = .10, and the same primary paths were signifi -
cant as in the initial cohort (see Figure 2, coeffi cients in parentheses).1 Differ-
ences were found in the effects of demographic variables: child gender, age, 
and being of African American descent had signifi cant effects on risky sex-
ual behavior only in the second cohort. Apart from these minor differences, 
the structural model was replicated in the second cohort. Therefore, all subse-
quent analyses were based on the primary cohort. 
To determine whether the direct effects from self-regulation and risk prone-
ness to sexual risk were also signifi cant, we tested a second model that includ-
ed these paths using the main cohort. The second model showed an acceptable 
fi t, χ2(294, n = 518) = 1,367.56, p < .001, GFI = .91, CFI = .91, and RMSEA 
= .084. The path from self-regulation to sexual risk taking was negative and 
signifi cant (coeffi cient = –.10). Moreover, when the path from self-regulation 
to sexual risk taking was set to 0, the resulting χ2
 
difference was signifi cant (χ2
 
difference = 7.91, p < .01). In contrast, the direct path from risk proneness to 
sexual risk taking was not signifi cant. These results provide evidence that the 
impact of risk proneness on risky sexual behavior is explained by substance 
use and negative peer pressure, whereas the infl uence of self-regulation is not 
explained by these variables. 
Gender Differences 
To examine whether the model differed for boys and girls, a two-group 
model without any constraints was initially tested. This model showed an ac-
ceptable fi t to the data, χ2 = 1,688.86, p < .001, CFI = .91, RMSEA = .09. 
Next, we tested a model in which all structural paths were constrained to be 
equal for boys and girls. This model showed a similar fi t, χ2
 
= 1,713.48, p < 
.001, CFI = .91, and RMSEA = .09, but a χ2
 
difference test revealed a signif-
icant difference between the two models, χ2
 
difference = 24.33, df = 7, p < 
.001, indicating that although the overall model did not differ for boys and 
girls, some structural paths differed by gender. 
To identify which paths differed by gender, we successively freed each 
path in turn and compared the fi t of the resulting model with that of the mod-
el in which all structural paths were constrained to be equal for girls and 
boys. χ2
 
difference tests revealed three signifi cant gender differences, corre-
sponding to the paths from self-regulation to substance use, from peer pres-
sure to substance use, and from substance use to sexual risk taking. The path 
from self-regulation to substance use was stronger for girls (unstandardized 
coeffi cient = –
 
.22 for girls versus –
 
.08 for boys); it was signifi cant for girls 
only. The path coeffi cient from substance use to sexual risk taking was larger 
for girls than boys and was signifi cant for girls (coeffi cient = .24) but not for 
boys (coeffi cient = .06). In contrast, the impact of peer pressure on substance 
use was signifi cant for both genders but greater for boys than girls (coeffi -
cient = .55 versus .33). 
DISCUSSION
The overarching goal of the current study was to examine a model linking 
children’s self-regulatory capacity and risk proneness to their involvement in 
1  Five pairs of correlated errors were added to achieve this level of fi t. This was deemed ac-
ceptable because the correlated errors were in the measurement part of the model (between items 
assessing either self-regulation or risk proneness) and because structural paths were not affected. 
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risky sexual behavior as adolescents. The longitudinal data allowed us to ex-
amine relations between self-regulation during middle childhood (ages 8–9) 
and sexual risk taking during adolescence (ages 16–17), providing a rigorous 
test of claims that individual characteristics have implications for later sexual 
risk taking (e.g., Feldman & Weinberger, 1994). We also examined two pro-
posed mediators of this association: negative peer pressure and substance use 
at ages 12–13. The same indirect pathways were examined for risk proneness, 
a second psychological predictor of sexual risk taking. To our knowledge, this 
study is among the fi rst to examine the pathways through which early self-
regulation infl uences sexual behavior in adolescence. 
Prior research has demonstrated associations between aspects of chil-
dren’s self-regulation and adolescent substance use and delinquency (Ayta-
clar et al., 1999; Block et al., 1988; Caspi et al., 1995; Farrell & Danish, 
1993), between adolescent substance use and sexual behavior (Jessor, 1998), 
and between self-regulation, and risky sexual behavior (Feldman & Brown, 
1993; Raffaelli & Crockett, 2003). Building on this research base, the present 
study tested an integrative model incorporating the direct and indirect path-
ways through which childhood self-regulation infl uences risky sexual behav-
ior. The results revealed that self-regulation in middle childhood infl uences 
adolescent sexual risk taking both directly and indirectly, through early ad-
olescent substance use. Children whose mothers rated them as high on self-
regulation at ages 8–9 reported lower substance use at ages 12–13. In turn, 
early adolescent substance use predicted risky sexual behavior 4 years lat-
er. Thus, poor self-regulation appears to set children on a path to sexual risk 
taking in part by increasing early substance use. Yet, the indirect effect of 
self-regulation on sexual behavior was small, indicating that other process-
es are likely involved. Furthermore, self-regulation showed a direct relation 
to risky sexual behavior. Some research suggests that self-regulation shows 
fairly stable individual differences (Block et al., 1998; Caspi et al., 1995; 
Murphy et al., 1999; Raffaelli et al., 2005). Thus, children who are poor self-
regulators may become adolescents with self-regulatory defi cits who are vul-
nerable to multiple forms of risky behavior, including early substance use 
and sexual risk taking. 
In contrast, early adolescent risk proneness appeared to operate indirect-
ly on sexual risk taking through effects on concurrent substance use and 
negative peer pressure. Risk proneness predicted both negative peer pres-
sure and early experimentation with substances; in turn, substance use pre-
dicted sexual risk taking directly, and negative peer pressure predicted sex-
ual risk taking both directly and indirectly, through early substance use. 
Thus, risk proneness (a combination of attraction to excitement and a pref-
erence for spontaneity as opposed to forethought) appears to affect subse-
quent risky sexual behavior by leading youth into association with peers 
who encourage misconduct and by increasing early experimentation with 
substances, which in turn increases sexual risk taking. Once these effects 
were considered, the direct effect of risk proneness was not signifi cant. Re-
search focused on sensation seeking (e.g., Farley, 1991) has tended to ex-
amine direct effects on risky behavior, based on the notion that youth who 
are motivated by excitement are likely to be attracted to novelty and danger 
(Tarter, 2002). However, the present results suggest that for sexual risk tak-
ing, risk proneness may operate indirectly through negative peer pressure 
and early substance use. 
Based on the current fi ndings, poor self-regulation in childhood and early 
adolescent risk proneness each infl uence risky sexual behavior in part by in-
creasing early substance use. The role of substance use in risky sex has been 
recognized in previous studies. Using substances before or during a sexual en-
counter is thought to increase sexual risk taking by impairing decision-mak-
ing skills and reducing inhibition (Finnigan & Hammersley, 1992; Koelega, 
1995; Peterson et al., 1990), and girls’ general level of alcohol use is associat-
ed with unwanted sexual intercourse (Buzy et al., in press). The longitudinal 
relations revealed in the current study may refl ect the initiation in early ado-
lescence of a longer-term pattern of substance use that is linked to greater sex-
ual risk taking throughout adolescence. Alternatively, the longitudinal impact 
of substance use on risky sexual behavior may refl ect the emergence of what 
Jessor and colleagues refer to as a syndrome of problem behaviors (e.g., Cos-
ta, Jessor, Donovan, & Fortenberry, 1995), such that adolescents who use sub-
stances are also prone to other problem behaviors including risky sex. Ex-
perimentation with substances tends to precede sexual debut (Grunbaum et 
al., 2004), so early substance use could serve as an early marker of a broader 
tendency toward problem behavior. In either case, substance use during early 
adolescence may function as an early warning sign of future involvement in 
risky sexual behavior. 
As expected, negative peer pressure in early adolescence predicted ado-
lescent risky sexual behavior. Previous research indicates that affi liation with 
peers who encourage misconduct is associated with sexual behavior both di-
rectly and indirectly, through early substance use (Brown et al., 1986; Rod-
gers & Rowe, 1990; Whitbeck et al., 1993; Windle, 2000). The present fi nd-
ings add to this picture, suggesting that risk proneness, an individual charac-
teristic, increases the likelihood that youth will embark on this path. Because 
risk proneness, peer pressure, and substance use were measured concurrent-
ly, the temporal relations among them cannot be established in the present 
study. Disentangling these temporal relations would be a useful avenue for 
future research. 
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Exploratory analyses of gender differences in pathways revealed that the 
overall structural model did not differ for boys and girls. However, signifi -
cant albeit small gender differences were observed in the strength of individ-
ual paths. First, the path from substance use to sexual risk taking was signifi -
cantly stronger for girls than boys, suggesting that early substance use makes 
girls particularly vulnerable to risky sex. Substance use is associated with de-
creased vigilance (Koelega, 1995; Peterson et al., 1990) and, insofar as girls 
are expected to be the sexual gatekeepers (Gagnon, 1973), reduced vigilance 
by girls may be especially conducive to risky sex. Second, self-regulation ex-
erted a stronger effect on substance use for girls than boys, contrary to a prior 
study by Farrell and Danish (1993). However, those authors focused on emo-
tional restraint and examined short-term associations over a 6-month interval 
in early adolescence, whereas we used a multidimensional measure of self-
regulation and examined associations over a 4-year period from childhood to 
early adolescence. Additional research is needed to sort out the reasons for 
this apparent age-related shift in the pattern of gender differences. Third, al-
though peer pressure was positively associated with early substance use for 
both genders, the effect was stronger for boys than girls. Moreover, contrary 
to some prior research on peer infl uences (Smith et al., 1985), there was no 
gender difference in the association between negative peer pressure and sexu-
al risk taking. The divergent results may refl ect differences in peer measures. 
Smith et al. (1985) measured peer infl uence indirectly by examining the as-
sociation between self-reported sexual behavior and best friend’s sexual be-
havior; this association could refl ect modeling as well as direct pressure. In 
contrast, we assessed negative peer pressure as perceived by the adolescent. 
Although intriguing, these gender patterns are based on exploratory analyses 
and require replication in future studies. 
The present fi ndings suggest that poor self-regulation and risk proneness 
may increase risky sexual behavior by infl uencing exposure to negative peer 
pressure or increasing early substance use. Based on these results, peer pres-
sure and experimentation with substances may be useful targets for interven-
tion in early adolescence, although substance use interventions may be more 
successful in reducing girls’ sexual risk taking than that of boys. It is also 
potentially feasible to intervene in self-regulation: enhancing self-regulation 
could reduce both early substance use and risky sexual behavior. However, to 
be effective, such interventions might need to occur quite early (i.e., before 
ages 8–9), given that other research shows little change in the mean levels of 
self-regulation after middle childhood (Raffaelli et al., 2005). 
Although the NLSY offers many advantages for developmental research-
ers, including large sample sizes and an extended longitudinal design, use of 
an existing dataset imposes constraints on how study constructs are operation-
alized. For example, the self-regulation measure in the present study was de-
rived from maternal report items intended to assess behavior problems. Al-
though the validity of parent reports has been supported in other studies and 
the present measure included items similar to those used in prior developmen-
tal research, replication with more direct measures of self-regulation would 
be useful. Additionally, the sexual behavior questions were not as precise as 
might be hoped (e.g., condom use was reported only for most recent inter-
course, and number of sexual partners was reported for the last year). Risk 
proneness was not assessed in middle childhood, so this construct had to be 
measured in early adolescence, concurrent with the proposed mediators. Ide-
ally, both risk proneness and self-regulation would be measured in middle 
childhood in order to compare their impact on the intervening variables and 
adolescent sexual risk taking. Finally, the NLSY cohort selected for study was 
comprised disproportionately of the children of early childbearers. Although 
this might have biased the results, our ability to replicate the structural model 
in a cohort of children born to older mothers suggests otherwise and bolsters 
confi dence in the generalizability of the fi ndings. 
Despite these limitations, the present study adds to the literature on ado-
lescent sexual behavior by examining an integrative model that incorporates 
the pathways through which individual characteristics such as self-regulation 
and risk proneness operate to infl uence sexual risk taking. To our knowledge, 
this is the fi rst study to examine the impact of self-regulation assessed in mid-
dle childhood on risky sexual behavior among both boys and girls. In addi-
tion to confi rming the importance of self-regulation and risk proneness as in-
dividual-level factors associated with later risk behavior, the current fi ndings 
indicated that peer pressure and substance use in early adolescence may con-
stitute intervening processes that link these characteristics to sexual risk tak-
ing. The current fi ndings, together with our prior analyses (Raffaelli & Crock-
ett, 2003), suggest that risky sexual behavior is the culmination of a develop-
mental pathway marked by low self-regulation, risk proneness, and early in-
volvement in substance use. 
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